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^1) Wc, Thb Gbnebal Electric 
Company Limited, fonaeriy The General 
§SES ^ SJiah Efcaric Companies 
« ""S.^ 1 Stanhope Gate, I^dbn/WJU 

*<*w» TO pray that a patent may 
be Btatadi ro us, and the raarfwd by whicfi 
5 * to be performed, oo be partfadady 
10 111 "P* following amtonHrtT- 

IHib mv^nnoQ relates to mldering irons, and 
™£ pamccteriy to soldering WhitsT 

as ankfang iron ha material by virtue of 
15 2?^££f^ °^ n «^ but rila from 
15 ^.dtsadrage dsc it is liable to uudeao 

JJ* oorion by liquid wider of the tm-con- 

SSSL j rLS OTU5 ' 11 total 

g ggggto provide copper soldering bits with 

ao L^ 0 ^ 6 < ? adai «8 of foMdaSsxtrf, for 

™5£ I* 60 * Ttairondadamg 

gw^penecratioii of me tin, pt^mtfi 
me soMer ion, the copper for a qW how. 
the iron is slowly traded in use ofme 
<k Cv ^ rta * n y punctured, whereupon 

b£ is«mp«daf an alloy condsrmgluW 
[ir — 



tta^of rapper find iron, caofeinizig from 5% 
tD 60% by weight of iron, and consisting of 

least two mntxtttify msobble phases at* 
3^^* 18 W**** «ad at ks» ow 

m the form of elongated particles or radom 
fod art interlocked with one toother so** t& 
uxurart afihroa* stracHra ta the alloy body, 

Usnalty the alloy constat* of one copper-ridi 
Ptee and one iitn-ridi pimse, btt wiAsome 
Buoy compositioxiBi aid under some condhians 
SoS?^*''^ nram dan two 

ptoe provides a path for good ooudSn of 
toe m the working tip of the soldering iron 
W» operanon, and the mti-ricbphMa 

£2*^2. ^? *! «°PIWNiai phase 
agama; erosion by the solder. Prcfeahiy tfic 
prepomcn of iron present in the aHoy & suffi- 
cwosiy high to enable the elongated iwtides 
«f5^»™ of the non-rich phase to form sob- 
f*BB*By contimKHB mumple protective layera, 
Mtwwi layers of the tapper-rich phase, 
vnrai&nivz the bit; however it is also d5r- 
able that the proportion of iron is not so high 
" j° F**va* adequate hear conduction through 
™ <*PP«Mich phase. SintaMc weight rarioe 
vt faon to copper m the aHoy are, fbTeraniple, 
hi *e range of 20:80 to 50:5a 
_p>eword "sabstaatialfy'', as vscd above 
with refereoa; to the campositioin of the alfoy 
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of which the soldering iron bit of die invention 
is composed, meaiB that the alloy either con- 
sists of popper and mm only, as is prrfonredL 
or consists of copper And son with smell 
amounts of one or more other dement^ wrricn 
might be metaled in some cases either as im- 
purities or as deliberate additions* For fgampte, 
one or more of the dements phosphorus, 
chromium^ nickel, silicon, may be present. 
To ensure that these additions or impurities 
have Htde deleterious effect on either die 
thermal conductivity of the copper-rich phase 
Of the proCECtive effect of the non-rich phase, 
(the total amount of such additional elements 
present should not exceed 2% by weight of 
the alloy. 

In consequence of the presence of an iron- 
rich phase throughout a soldering iron Wt in 
accordance with the Invention, erosion of a 
surface layer of copper-rich material does not 
result hi catastrophic failure of the bit, since 
rapid penetration of the erosive agent, such 
as tiny fur ther into the bit is omental by the 
protective layers of iron-rich material. The 
useful fives of such fairs are? thus considerably 
prolonged by the presence of the iron therein. 
Furthermore^ when a bit IfrtXHrnn? worn as a 
result of erosion of copper-rich surface regions, 
the tip of tho bit can readily be reformed 
by fflrng or grinding. A farther advantage of 
the bits of the invention, as compared with 
ton-plated copper bits, is relatively low cost 
of production. 

A copper-iron aQoy for use in the manu- 
facture of soldering nun hits in accordance 
with the invention can be produced by a con- 
ventional metrjna; or powder metallurgical 
£roeess, followed by working to give the multi- 
phase alloy the required fibrous structure. A 
preferred method of preparing the alloy ccrrt- 
prises isostatically pressing a mixture of Iron 
and copp er powders in the required relative 
proportons, suitably under a pressure of 20 — 
2S tans per square ind^, and *rn****njx the 
compact so formed by hearing it m hydrogen 
at a temperature in the range of 950°C to- 
108°C, for example at 1000°C fur 24 hours; 
the parade shgs of the metal powders is not 
critical, but preferably the powders are suffi- 
ciently fine to pass through a sieve having 
100 to 200 meshes to the linear mch Alter- 
natively, the alloy may be prepared by melting 
the Requisite proportions of iron and copper 
together with thorough stirrings and 

casung 

the melt in a suitable mould. The sintered 
or cast prodbct is finally subjected to a uni- 
dnecrional rotiaig, swagfrg or drawing treat- 
ment to effect elongation of the particles or 
regions of coppep-rkfa and irravndi phases; 
in order to attain the desired fibrous structure, 
the alloy body is suitably reduced, by such 
working; to a cross-sectional area which is less 
than 50% of its initial cross-section. 

Tlie alloy could alte r n a t i ve ly be produced 
with the req ui red fibrous structure by an 



extrusion process, the alloy being prepared 
by melting copper and iron together, or by 
sintering, and the solidified mob or sintered 
botry being cJPrudcd cither hoc or cold, with 
or without further working. 

Since the solubilities of iron and copper in 
each other vary wirh teropzumre, as is known, 
the compositions of (he iron-rich and copper- 



70 



rich phases respectively vary according to the 
temperature employed for the preparation of 75 
the alloy. For example, in en alloy prepared 
by sintering at 1000°C, the copper-rich phase 
contains 23% of iron and the iron-rich phase 
contains up m 8% of copper, by weight. 

Soldering htm bits of the required sfiee and 80 
shape are formed from a body of an alloy, 
produced by any trf the methods referred to 
above, by conventional machining or forming 
techniques* 

A specific method which we have employed 85 
for the mannfactnre of soldering iron bits 
in accordance with the invention will now be 
described by way of example, with referen ce 
to the drawing accompanying the Provisional 
Specification. 90 

In the method of the example, a 50:50 
copper-iron alloy was prepared by mixing 
equal weights of copper powder and iron 
"powder, compacting the powder mixture under 
hydrostatic pressure of 25 cons per square 95 
inch Id form rods 3 cm in H«iTTi»i y^ and sinter* 
ing the rods by heating in l^yux o xm at 1000°C 
for 24 hoars. The sintered alloy rods thus 
produced were composed of a mixture of 
particles of an iron-rich phase and of a copper- 100 
rich phase. 

The sintered rods were then cold-rolled 
down to bars 1 cm square, the cross-sectional 
area thus being reduced to 14.2% of that of 
the mftM roth, and soldering iron bits were 105 
formed from the bars by machining* 

The drawing is a reproduction of a photo- 
micrograph, at a magnification of 10% of a 
section through part of the np of a bit manu- 
racmred by the method of the example, taken HO 
after the bit had been in service fur two) 
months under conditions such duct the bit 
attained a temperature of 400°C in operation. 
During this use, the rfwumf conductivity of 
the fact was found to be not significantly 115 
inferior to that of an iron-plated copper bit. 

In the drawing, the white areas 1 shown in 
the body of the bit are a copper-rich aBoy 
phase, and the light grey areas 2, interlocked 
with the white areas, are an iron-rich phase; 120 
The dark grey areas 3 consist of solder adher- 
ing to the surface of the bit, with some 
penetration into the copper-rich phase; 4 is 
an interaction zone in which copper-tin inter* 
metallic compounds have been farmed. 125 

No serious erosion of the tip of the bit had 
occurred under the conditions of use referred 
to above, although k is apparent from the 
photom icrograph thar some attack on the 
copper by tin had tsken place, resulting in 130 
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the fonmtiao of mtcnnotallic compounds, tho 
mm ; rfc « p™«. however, being sufficiently 
°™ta»UB , to inhibit tbts pn*S to a k££ 

s«mg of 30% mm and 70% copper br 

ofd*^'^^ 6 ^**^ 

WHAT WE CLAIM IS: — 

1. A soldering iron bit which is composed 

to 60% by weight of inm, aod 
°?*°«*S °f« last tv^mutuslty taoIuWe 
P*«Kg at tease one of which fe cnooe^vh 
and at least one of wJadi la iroa-riSlS 

P"f°™9 «* regions and an mtatodtedwtt 

•Lrt^r^iS bfc according to Claim 
kZsFS 1 ^^S* 1 ^ << Wto copper 

«w> bit according toOafelV 

»rf tommg the bklmm the wortalSS 
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refcrtw proportions under isostsac praise of 
20 to 25 tmu per square Inch, and anterine 
^■ yM by hSglf h?h^ 
g a 1 ^ ( f n P™ t « the range tf 9J0°C 

5. The method according to Qamr 4. 

«*eve having 100 to 200 ineahestotheSS 

6. The mediod aototding to Claim 3, 4 or 

"^parting a fibres wtoount 

m 9* **** «o«wi by casting 
coppw-lion mett or sintering ft compaqS 
coppp-nm powder mixture » aoHedto 

^^ mUJn& swaging orSmS S 
redo* die laUoy body to a crws^ectioiialaita 
which is less man 50% of its inhialcros^ 
"Ttrcwiqfl ana* 

7. A method according to Claim 3, wherein 

htm together m the required mhrtiwwopoi: 
or by^naing, and th^aatmdm?^ 

"Tl'mSod 8 y ,ctoi * thBi «^ 

amed out subsmmiaJly^ hmtabrfS 
«soabed by way of example, with reference 

^t^O*?* oanrfamwed by the 

metood^ according to Claim 8. 

i„i w£ amd with a solderimr 

iron bit acconhng to Cham 1, 2 or J™^ 

Chartered Patent Agent. 
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tS££ t t^A^^'t^ tieaerr °*» by the Courier Rm i~»*„*™ *_ ^ 
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